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FOREWORD
Welcome to the Thirteenth Multidisciplinary Conference on Sinkholes and the Engineering and Environmental 
Impacts of Karst in sunny Carlsbad, New Mexico. This will be the farthest west the Sinkhole Conference, as it is 
informally known, has met since its inception in 1984. The setting will provide conference participants with a unique 
opportunity to view karst phenomena such as gypsum cenotes that are uncommon outside the southwestern United 
States, and world-class caves and karst features that occur (for better or worse) within and adjacent to giant oil fields 
of the Permian Basin region.
In 2011 the National Cave and Karst Research Institute (NCKRI) assumed responsibility for hosting the Sinkhole 
Conference series. NCKRI, a non-profit organization dedicated to pure and applied research on caves, karst phenomena, 
and karst hydrology is well-positioned to assume a leadership role in organizing and hosting the conference. Several 
of the staff of NCKRI have a long history of participation in past Sinkhole Conferences, and we look forward to 
supporting and hosting future meetings in other areas of the United States and abroad. The fourteenth conference will 
be held in Minneapolis, Minnesota in 2015, and discussion has begun on the possibility of an international setting for 
a future conference.
We wish to dedicate this year’s proceedings volume to the memory of Barry Beck, who died in 2011. Barry initiated 
the Sinkhole Conference series in 1984 and was instrumental in maintaining the series of meetings over the years 
through several sponsors. Although his energy and enthusiasm will be greatly missed by future conference organizers, 
we are honored to carry Barry’s legacy into the future.
Edited by:
Lewis Land
New Mexico Bureau of Geology and Mineral Resources
and the National Cave and Karst Research Institute
400-1 Cascades Ave.
Carlsbad, NM 88220 USA
Phone: 575-887-5508
E-mail: lland@nckri.org
Daniel H. Doctor
U.S. Geological Survey
12201 Sunrise Valley Dr.
MS 926A, Reston, VA 20192 USA
Phone: 703-648-6027
E-mail: dhdoctor@usgs.gov
J. Brad Stephenson
CB&I
312 Directors Drive 
Knoxville, TN 37923 
Phone: 865-694-7336
E-mail: brad.stephenson@cbi.com
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KEYNOTE SPEAKER
SPELEOLOGICAL, HYDROGEOLOGICAL AND 
ENGINEERING GEOLOGICAL CHALLENGES OF 
TUNNELING IN KARST AREAS
Dr. Mladen Garašic
University of Zagreb, Croatia
In the Classical Dinaric Karst of Croatia, over 11,500 
caves have been explored so far, more than 1,000 of 
which were discovered during construction works. 
Caves discovered on the construction sites of highways 
lacked natural entrances on the surface. Over the past 
20 years they have been systematically investigated 
and remediated to allow completion of the roads. Some 
special examples will be presented during the lecture, 
such as the large hall in the Vrata Tunnel of the Zagreb – 
Rijeka Highway, and caves in Croatia’s longest tunnels. 
Due to the size, shape, position, and hydrogeological 
parameters of the cave within the karst system, it was 
necessary to design and construct a special bridge through 
the cave in the Vrata Tunnel. The cave’s vaulted ceiling 
had to be reinforced and stabilized. This presentation 
will include video and photos of the most interesting 
karst and cave locations in Dinaric Karst.
Biography
Mladen Garašic, PhD. Geology, Hydrogeology, and 
Geological Engineering. Born in Zagreb, Croatia, 
in 1951, Dr. Garašic graduated in geology and karst 
hydrogeology in 1977, master of science 1981, and 
doctorate in geosciences and geological engineering in 
1986. He is a scientist, and a professor of geology, karst 
hydrogeology, applied geology, engineering geology and 
speleology at the University of Zagreb, and has authored 
more than 330 scientific and professional papers. He 
serves as a committee member for the Croatian Academy 
of Science and Arts, UNESCO World Heritage Team 
for the Dinaric Karst, International Association of 
Hydrogeologists, and International Association for 
Engineering Geology and the Environment.
Dr. Garašic started skiing in 1955 and won the Junior 
Skiing competition of Croatia in 1963. He has been a 
member of the Croatian Mountaineering Association 
since 1955 and was awarded by the Association in 1969 
and 1981. He started caving in 1963 and is the founder 
and president of several caving clubs in Croatia. He 
served as first president of the Croatian Speleological 
Federation from 1990 to 2010 and is a life member of 
the U.S. National Speleological Society. Since 1993, 
he has served as Croatia’s delegate to the International 
Union of Speleology and to the European Speleological 
Federation beginning in 2009. 
Dr. Garašic has conducted research in, and explored and 
visited nearly 5,000 caves in 64 countries. He has led 
many speleological expeditions in the longest and 
deepest caves in Croatia, Europe, and the world. He has 
also studies about 1,000 caves without natural entrances, 
discovered by tunnels and quarries, and evaluated their 
hydrogeology and engineering geology. 
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KEYNOTE SPEAKER
NATURAL AND ANTHROPOGENIC SINKHOLES: FROM 
IDENTIFICATION, TO SURVEYING, STUDYING AND 
MODELING A SUBTLE HAZARD
Mario Parise
National Research Council of Italy, Institute of Research for the Hydrogeological Protection
Sinkholes are the most common hazard in karst, being 
related to the presence of natural caves, and to their 
interaction with the ground surface. In the last decades, 
however, the study of sinkholes widened well beyond 
the boundaries of karst, including situations where 
cavities produced by man in different epochs and for 
different purposes interact in some way with the built-up 
environment, and represent a likely threat to the society. 
As a matter of fact, several urban areas in many countries 
worldwide have been recently affected by sinkhole 
occurrence which caused severe damage; sinkholes in 
Guatemala City, and other events in Italy, Germany and 
Turkey are only some of the many that characterize the 
last several years.
In terms of civil protection issues, the topic has become 
of high interest in Italy, and much work has been devoted 
to it at CNR-IRPI. This presentation briefly describes the 
activities carried out, as they concern both natural and 
anthropogenic sinkholes, and to share the experiences 
so far developed. These latter cover all the phases of 
sinkhole analysis: from the identification of the sinkhole-
prone areas, to surveying the underground environment 
(by combining speleological techniques and modern 
technologies in order to get reliable and precise surveys), 
to recognizing the type of rock failures and characterizing 
the rock mass in terms of mechanical properties, to 
eventually modeling the case studies through numerical 
codes in order to forecast the likely evolution of 
underground failures, their upward propagation, and 
evaluating the possibility of sinkhole occurrence at 
the ground surface. A particular focus will be given to 
historical research, and its use in identifying ancient and/
or buried caves, as the first step in the assessment of the 
sinkhole susceptibility and hazard. All of this will be 
illustrated through a number of case studies in southern 
Italy, dealing with natural karst caves and anthropogenic 
cavities as well. The final part of the presentation will 
also cover some issues related to land-use problems in 
sinkhole-prone areas, and the utilization of the outcomes 
from sinkhole studies in civil protection programs at 
the local and national level, aimed at safeguarding and 
protecting private and public properties and the local 
populations.
Biography
After graduating with honors in Geology in 1988 at 
the Faculty of Sciences of the University of Naples, 
Mr. Parise received grants from the National Research 
Council of Italy and spent several periods working in 
cooperation with the U.S. Geological Survey at Golden, 
Colorado, and the University of South Florida at Tampa, 
Florida. Since 1994 he has worked as a Research 
Geologist at the National Research Council, Institute of 
Research for Hydrogeological Protection (CNR-IRPI) 
in Bari, Italy. He has organized and convened several 
international workshops and conferences on the topics 
of karst, karst hazards, and slope movements (European 
Geosciences Union Assemblies, Geological Society of 
America Meetings, Italian Forums of Earth Sciences), 
and is the scientist responsible for several projects 
between CNR-IRPI and different public administrations 
and private companies.
Since 1990, Mr. Parise has developed research mainly 
into the geological and geomorphological analysis of 
slope movements. Much of his research deals with the 
identification of areas susceptible to different types of slope 
movement (debris flows, deep-seated gravitational slope 
deformations, mass wasting processes, etc.) by means of 
stereoscopic interpretations of aerial photographs and 
field surveys. Particular focus is given to multi-temporal 
analyses, aimed at understanding the likely evolution 
of slopes, even in relationship with anthropogenic 
activities, and/or as a consequence of specific triggering 
events (rainstorm, earthquakes, etc.). For several sites 
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of natural and anthropogenic hazards that occur in karst 
territories, with particular regard to sinkholes related 
to both natural caves and man-made cavities. He is the 
author of over 100 papers published in international 
journals and proceedings of international conferences. 
He has given several presentations in international 
symposia and workshops. Mr. Parise has guest edited 10 
special issues for ISI international journals, published 
two books with the Geological Society of London, and 
reviews papers for several international journals.
in southern Italy, he has created a framework of the 
influence of weathering in the predisposition of slope 
movements. He has also contributed to the analysis of 
rapid landslides (debris avalanches, rock avalanches) in 
different geological settings in Italy and abroad, and to 
studying the occurrence of debris flows and erosional 
processes in areas recently affected by wildfires.
He began caving in 1998 and since 2002 he also works 
in the field of karst research, focusing on the evaluation 
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dissolution eastward and downward. Cave levels formed 
by sulfuric acid record the position of the water table 
at a given time, and the elevation difference between 
levels may correlate with episodes of Rio Grande Rift 
tectonism since 12 Ma.
Biography
Harvey DuChene is a graduate of the University of New 
Mexico, earning B.A. (1968) and M.S. (1973) degrees in 
geology. He has 39 years of experience as a petroleum 
geologist, working for Amoco Production Company, 
Davis Oil, Axem Resources and others. He currently is 
a limited partner in Vecta Oil and Gas, LP, an oil and gas 
exploration and production company headquartered in 
Dallas, Texas. His primary area of expertise is petroleum 
exploration in basins of the Rocky Mountain province and 
west Texas, with additional experience in the midcontinent, 
Appalachian basin and offshore West Africa.
Harvey has also more than 30 years studying the 
speleogenesis of hypogenic caves, particularly those 
formed by sulfuric acid.  He is interested in the connection 
between the evolution of hypogenic cave systems and 
the tectonic and geologic history of regions.
Harvey is a member of the Geological Society 
of America, American Association of Petroleum 
Geologists, American Geological Institute, Rocky 
Mountain Association of Geologists, New Mexico 
Geological Society, West Texas Geological Association 
and Karst Waters Institute, and he is a Fellow of the 
National Speleological Society.
KEYNOTE SPEAKER
TECTONIC INFLUENCES ON PETROLEUM MIGRATION 
AND SPELEOGENESIS IN THE GUADALUPE MOUNTAINS, 
NEW MEXICO AND TEXAS
Harvey R. DuChene
Vecta Oil and Gas, LP
Sulfuric acid speleogenesis in the Guadalupe Mountains 
is a consequence of the rise of the Alvarado ridge and 
subsequent opening of the Rio Grande Rift during 
Cenozoic time. Uplands of the late Laramide (~38 – 35 
Ma) Alvarado Ridge provided an immense recharge area 
that supplied water to aquifers draining eastward to the 
Permian basin. Evidence for east-directed hydrodynamic 
flow is the displacement, microbial degradation and 
subsequent recharging of hydrocarbons in large structural 
and stratigraphic traps in Artesia Group (Permian, 
Guadalupian) reservoirs in southeast New Mexico and 
adjacent west Texas. Prior to, or during the early stages 
of the development of the Rio Grande Rift, hydrostatic 
head in the Capitan aquifer caused water to flow eastward 
through Artesia Group strata toward the Permian basin. 
Some of this water moved upward along fractures to 
artesian springs in the area of the Guadalupe Mountains. 
This resulted in solutional enlargement of fractures and 
development of early stage caves. Extensional faulting 
since 29 Ma fragmented the east flank of the ridge, 
progressively reducing the size of the upland recharge 
area and reducing hydrostatic head. Fresh water influx 
introduced microbes into Artesia Group (Permian, 
Guadalupian) reservoirs causing biodegradation of 
petroleum and generating copious H2S.The water table 
within the Guadalupe Mountains began to fall 14-12 
Ma in response to erosion and tectonism. During this 
time, oxygen-rich meteoric water mixed with H2S water 
to form sulfuric acid, which enlarged passages and 
galleries at the water table. Tectonic spasms related to 
the opening of the Rio Grande Rift caused abrupt drops 
in the water table, shifting the locus of sulfuric acid 
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Valley of southeastern Pennsylvania. Bill is most noted 
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programs; translating the geology of Pennsylvania for, 
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WHEN THE CARBONATE PLUMBING GOES BAD:
SINKHOLES, THE HYDRA, AND THE GENERAL PUBLIC
William Kochanov
Pennsylvania Department of Conservation and Natural Resources
In 1985, a program was initiated by the Pennsylvania 
Geological Survey to inventory (catalog) existing 
sinkholes and to map areas of potential sinkhole 
development. The program was developed to provide 
general background information for the initial stages 
of site investigations, aid in sinkhole remediation 
efforts, and serve as a tool for developing regional 
land-use planning strategies. Although the methods 
of data collection and distribution have evolved over 
the past 25 years, it has been interesting to note that 
the practicing professional continually has had to 
refine the means of sorting and sifting data much 
like that of a forensic specialist; each investigator 
having their own special challenges as the clues for 
remediation often lie hidden beneath the veneer of 
urbanization, are squirreled away in files of the local 
Historical Society or are muted for fear of liability. 
Bill will take you on a savage journey through the 
karstlands of Pennsylvania to marvel at some of 
its many wonders, examine yawning portals to the 
underworld, grapple with the paradox of the cultural 
hydra, and the ultimate in trepidation, entering the 
lair of the general public.  
